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(57) Claim 



(1) A cleaning device for the cylindrical surface of a printing press cylinder 
comprising an endless belt having bristles at least partially implanted therein, 
extending substantially the entire length of a cylinder for a printing press and 
rotating longitudinally with respect to said cylinder for a printing press, and 
having a cleaning area able to make tangential contact with said cylinder for a 
printing press and a preparation area opposing and adjacent to the area able to 
make contact with said cylinder for a printing press; a device for separating and 
contacting said endless belt with said cylinder for a printing press; a plurality of 
flicker bars in said preparation area with a triangular cross-section of the portion 
making contact with the bristles implanted in said endless belt; a plurality of 
transfer devices interposed between said flicker bars for receiving and removing 
the foreign matter removed when the bristles make contact with said flicker bars; 
wetting devices arranged on both sides of the groupings of said flicker bars and 
transfer devices for supplying various liquids to the bristles; a device formed 
between the cleaning area and preparation area of said endless belt for actively 
discharging foreign matter and the like from said transfer devices; and a compact 
housing extending longitudinally with respect to said cylinder for a printing press. 

[Detailed Description of the Invention] 

[01] In summary, the present invention relates to a device for removing foreign 
matter from rotating cylindrical surfaces, such as the blankets on blanket 
cylinders in an offset press. More specifically, the present invention relates to a 
cleaning device having an endless belt with implanted bristles, the bristles 
cleaning the blanket surface while tangentially making contact with the surface to 
be cleaned, with the excess detergent and foreign matter removed from the 
bristles and detergent re-applied, and a device having an absorbent wiper roller 
for drying the cleaned surface. A plurality of flicker bars is interposed to flex the 
bristles during the preparation operation and remove the detergent and foreign 
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matter from the bristles. Transfer devices are provided to receive the detergent 
and foreign matter, and to remove the detergent and foreign matter from the 
bristles. 

[02] The present invention relates to a cleaning device and, more specifically, to 
a device for cleaning the cylindrical surfaces of blankets in offset presses where 
blanket cylinders rotate. 

[03] During the printing process, the blankets on the blanket cylinders of an 
offset press accumulate foreign matter such as dried ink, ink components, paper 
lint, coating clay, and dust which must be removed in order to maintain printing 
quality. Accordingly, the blankets have to be washed frequently during 
preparations in order to obtain quality printing. Also, these blankets have to be 
washed from time to time during operations or a printing job. Furthermore, the 
blankets have to be washed to remove the latent image when the job is 
complete. 

[04] Usually, these cleaning operations are performed manually. The press 
operator applies any one of several different common detergents using a cloth to 
remove the ink and other foreign matter. This operation may be harmful to the 
heath of the operator especially if physical contact is made with a toxic 
detergent. The resulting spent cloths must naturally be discarded; and this 
poses a problem. In addition, the press operator, when cleaning the blankets on 
the cylinders of some types of presses when the press is at a standstill has to 
advance the press periodically so that the blanket cylinder can be washed. 
Other types of presses can operate slowly so the press operator can clean the 
blankets while the press is operating. In both cases, there is the possibility of an 
accident occurring when the press operator cleans the blankets. 

[05] Thorough cleaning of this type of printing press may take 10 minutes or 
more. Depending upon the type of printing operation and the length of the run, 
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an average of 5 to 10 and even more cleaning periods may be required during 
an eight-hour operating period. Because of the large amount of time required to 
clean the blankets by hand, rubber has to be applied to the printing plates in 
order to prevent oxidation. Because printing time is curtailed, the economic 
losses are large. Therefore, the cleaning operation is often delayed until the 
printing quality falls below an acceptable level. However, in order to develop a 
satisfactory cleaning device, several obstacles have to be overcome. First, there 
is a problem with ensuring enough space to arrange the devices. Several types 
of presses have only a very small amount of space in and around the blanket 
cylinders. Therefore, the devices used have to be compact. Furthermore, 
because the press operator has to be able to remove and replace the blanket or 
offset plate or make other cylinder repairs or adjustments, the cleaning device 
has to be compact and easily movable to allow the press operator access when 
needed. This is especially true in two-color presses where one blanket cylinder 
is disposed so close to the other blanket cylinder that space design must be 
sufficiently taken into account. 

[06] In addition to problems with space, blanket cleaning devices must be able to 
prevent contamination of the device by the foreign matter being removed. The 
cleaning operation must be automatic to enable operation over a long period of 
time. 

[07] Several different blanket cleaners have already been proposed. These 
include US Patents No. 3,049,997, 3,089,415 and 3,309,993 assigned to 
Grembecki et al., and US Patent No. 3,411,444 assigned to Boneschi. While the 
blanket cleaners disclosed in these patents all have desirable characteristics, the 
structures are not suitable for blanket cleaners in smaller printing presses. 

[08] Therefore, one purpose of the present invention is to construct a compact 
device for automatically cleaning a rotating cylindrical surface so as to remove 
foreign matter. 
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[09] Another purpose of the present invention is to construct a device that 
automatically cleans itself. Therefore, the device is to be constructed so as not 
to become contaminated by the foreign matter removed from the cylindrical 
surface. 

[10] Another purpose is to provide cleaning devices of different types as 
described above so as to control such factors as the detergent flow rate during a 
cleaning operation which is able to achieve uniform cleaning. 

[11] Another purpose is to construct a highly reliable cleaning device able to 
clean in the minimum amount of time so as to improve productivity. 

[12] Another purpose is to construct a cleaning device for a blanket surface able 
to minimize paper damage, extend the life of the blankets, and avoid the 
application of rubber to printing plates and other operations. 

[13] Another purpose is to construct a cleaning device able to assume a different 
position along a cleaned blanket surface so as to maximize the space in which 
the operator can work. 

[14] Another purpose is to ensure safety and reliability for automatic cleaning of 
rotating cylindrical surfaces. 

[15] Other purposes and advantages will become clear in the following detailed 
explanation with reference to the appended drawings. 

[16] While various design modifications and alternative arrangements are 
possible, a preferred embodiment of the present invention will now be explained 
with reference to the drawings. Of course, the present invention is by no means 
limited to the particular embodiment disclosed below, but includes all design 
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modifications and alternative arrangements within the concept and scope of the 
invention described in the claims section. For example, the present invention is 
especially effective in cleaning the blanket cylinders of a sheet-fed offset printing 
press, and this is its specific use. However, the present invention could easily be 
applied to the cleaning of any rotating cylindrical surface. Furthermore, a single 
cleaning device of the present invention is ideally suited to the cleaning of two 
adjacent blanket cylinders in a two-color printing press, but a cleaning device 
could be installed for each blanket cylinder. 

[17] In short, the present invention relates to a device for automatically removing 
foreign matter from rotating cylindrical surfaces such as the blanket of a blanket 
cylinder, using a cleaning and wiping action over a short period of time. The 
surface is cleaned by first bringing an endless belt with bristles and wet with 
detergent and/or water into contact with the foreign matter. The detergent and/or 
water are added as desired during the cleaning operation to accomplish the 
desired cleaning action. The rotational direction of the endless belt can be 
reversed during the cleaning operation to shorten the cleaning time. A device 
can be added to clean the bristles during each revolution and to discharge the 
foreign matter and detergent removed from the bristles. After the cleaning 
operation has been completed, a wiper roller can be moved into position to wipe 
the surface of the rotating cylinder dry and complete the process. 

[18] The drawings show a preferred embodiment of the present invention for 
cleaning the circumferential surfaces of the blanket cylinders in a two-color, 
sheet-fed offset press. As shown in FIG 1, the cleaning device comprises a first 
unit 20 including a cleaning unit 22 and drying unit 24 for cleaning the blanket 
surface 26 of the blanket cylinder 28. The second unit 30 includes a cleaning 
unit 32 and a drying unit 34 for cleaning the blanket surface 36 of the lower 
blanket cylinder 38. Plate cylinder 40 connected to the blanket cylinder 38 is 
only partially visible. The construction and operation of the two units are exactly 
the same, except for the way in which the cleaning unit for the bottom blanket is 
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withdrawn, which will be described below. Therefore, only the structure of the 
first unit 20 will be described, except for this difference. 

[19] As seen in FIG 1, the blanket cleaning units are compact in construction 
and, unless restricted by the press design, can be positioned adjacent to the 
blanket and along its circumference at a point where the press operator has 
maximum room to service or replace the blanket in the top unit as required. In 
the present invention, the cleaning unit for the lower unit is also movably 
mounted so that it can be withdrawn to expose enough of the lower blanket 
cylinder for the press operator to service the blanket and blanket cylinder as 
required. Therefore, as shown in FIG 1, the cleaning unit 32 for the lower 
blanket is mounted in a housing 42 and is movably mounted on rolls 44, 
engaging track 46. Stop lock 48 maintains the housing in its normal position but, 
when the lower blanket 36 is serviced, the stop lock 48 can be raised manually, 
and the cleaning unit 32 withdrawn along the track 46 to the position 50 indicated 
by dotted lines. 

[20] FIG 2 and FIG 4 show the device for moving the cleaning unit 22 from its 
standby position shown in FIG 1 into the contact position with the blanket of the 
blanket cylinder to clean the surface. As shown in the drawings, the cleaning 
unit 22 is mounted in the press frame 52 and, with the stop locks 54 (one on 
each end) in position, and the housing 56 is fixed in place. Each end of the 
cleaning unit is provided with an inlet 58 and 58' for hydraulic fluid, and includes 
a slidable member 60 and 60'. Springs 62 and 62' are positioned on the ends 64 
and 64' of slidable members 60 and 60', respectively, and are partially 
compressed to keep the slidable members in the standby position. The supply 
of hydraulic fluid through tubes 58 and 58' causes slidable members 60 and 60' 
to function as hydraulic cylinders and, when sufficient hydraulic pressure has 
built up, the action of springs 62 and 62' is overcome and the slidable members 
60 and 60' move toward the blanket cylinder until the bristles on the endless belt 
(not shown) make contact with the blanket surface. When the hydraulic pressure 
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is released, the springs act on the slidable members and the belt and bristles 
move out of contact with the blanket surface and into the standby position. 

[21] The inward movement of the cleaning unit has to be restricted in order to 
keep the unit from falling into the gap 66 (see FIG 1) in the blanket cylinder and 
to provide enough pressure from the bristles on the blanket surface to achieve 
the desired cleaning action. This can be done, as shown in FIG 1 through FIG 3, 
by installing limit rolls 68 (one on each side but only one side is shown) that 
make contact with the bearer surfaces 70. An adjustable screw 72 allows the 
operator to change the extent to which the cleaning unit travels if desired. 

[22] The endless belt in the cleaning unit performs a cleaning operation in a 
cleaning area which tangentially contacts the traverse dimension of the blanket 
and a preparation operation in a return or preparation area. In the preparation 
operation, a plurality of flicker bars are interposed to intercept the bristles as they 
proceed through the preparation area to cause the bristles to flex and to remove 
the detergent and the foreign matter from them. Transfer surfaces are provided 
to receive the detergent and foreign matter and transport them away from the 
bristles. The unit should preferably have a symmetrical design so that the 
endless belt can move in either direction. In the present invention, the cleaning 
operation is performed by moving the belt through the preparation area and then 
the cleaning area in a single direction for about half of the cleaning period, 
allowing the belt and bristles to momentarily recede to the standby position, and 
reversing the direction of the belt and bristles back to the operative position to 
complete the second half of the cleaning period. In this way, uniform cleaning 
can be performed across the entire width of the blanket surface in a minimum 
amount of time. 

[23] As shown in FIG 5a through FIG 6b, spray nozzles 74 and 76 (see FIG 5a) 
connected to tubes 78, 80 are located near one end of housing 82, and spray 
nozzles 84 and 86 (see FIG 5b) connected to tubes 88 and 90, respectively, are 
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located at the other end of the housing 82. Preferably, one of the nozzles at 
each end should spray water while the other supplies a detergent. For example, 
for cleaning blanket surfaces, the detergent should comprise an appropriate 
mixture of aliphatic hydrocarbons, naphthas and ethylene glycol monoethers. 
These detergents are commercially available. 

[24] In the preferred embodiment, the spray of each of the nozzles is directed 
against a baffle to restrict the area of spray. However, nozzles with appropriately 
restricted spray patterns are commercially available and these can be used to 
spray directly on the bristles. Regardless of whether direct or indirect spraying is 
used, the bristles 92 on the endless belt 94 should be uniformly wetted as they 
pass through the preparation area 96 and into the cleaning area 98. Preferably, 
the endless belt should have a one-piece molded construction and should be 
made of a material that is chemically resistant to the detergents being used. The 
bristles may be attached to the belt using a conventional tufting technique. The 
bristle height (as measured from the belt) can range, for example, from about 3/8 
inch (approximately 1.27 cm) to about 1/2 inch (approximately 1.00 cm) whether 
or not the bristles are dense. The bristles should also be, of course, chemically 
resistant to the detergents used, sufficiently pliable so that the surface being 
cleaned is not substantially damaged and yet should be sufficiently rigid so that, 
as discussed below, they may be cleaned by flexing. The belt itself can have a 
width of about 21/16 inch (approximately 3.3 cm). 

[25] Interposed between the nozzle pairs are the plurality of flicker bars and 
transfer devices that clean the foreign matter and excess detergent from the 
bristles so the bristles remain hardly contaminated at all with foreign matter. As 
shown in the drawings, in the present invention, the flicker bars and transfer 
devices are symmetrically designed so that the bristles will be cleaned 
regardless of the direction in which the belt is moving. A plurality of flicker bars 
100 are interposed to contact the bristles 92 of the endless belt and each has 
two substantially flat inclined surfaces 102 and 102'. The flicker bars are 
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positioned so that one of the surfaces 102 and 102' intercepts the bristles during 
passage of the belt through the preparation area in sequential order at angles 
and distances sufficient to allow the individual bristles to flex so as to remove the 
foreign matter from them as the belt passes through the preparation area. In 
general, the flicker bar should be positioned so that the bristles are in contact 
with the surfaces 102 or 102' for about 1/8 inch (approximately 3.2 mm). The 
flicker bars should be adjustable so that the contact distance can be increased or 
decreased as required. The angle between the bristle making first contact the 
flicker bar surface and the surface itself can be changed with certain limits. 
While an angle of 45° has been found to be preferred, this can vary from 30° to 
60°. If the angle is below 45°, it may be necessary to increase the contact 
distance to achieve the necessary flexing of the bristles. 

[26] A plurality of transfer devices 104 are positioned between adjacent flicker 
bars to receive and remove the foreign matter and detergent flicked off the 
bristles so that the cleaned bristles do not become contaminated again by the 
removed foreign matter. In the preferred embodiment, each transfer devices has 
surfaces 106 and 106', one of which, depending upon the direction of the 
movement of the belt, collects the excess detergent and foreign matter and 
causes the matter to move along the transfer surface when the cleaning unit 22 
is tilted (see FIG 7) and fall into a trough 108 tapered so as to move the foreign 
matter towards a drain 110. Fluid (supplied from a source not shown) can enter 
through tube 112 to help move the foreign matter through drain 110. Also, a 
water can be made to flow across the transfer surface to assist in transporting 
the foreign matter to the trough 108. 

[27] In this configuration for removing foreign matter, the cleaning unit is 
positioned so the transfer surface is tilted towards the drain. However, this could 
be performed in the preferred embodiment shown in the drawings by using 
another configuration. For example, the transfer surfaces themselves could be 
tilted to provide the same action. 
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[28] The back wall 114 (FIG 7) of the housing 82 could also serve as the transfer 
surface. In this case, the flicker bars should be contoured to assist in collecting 
the foreign matter and moving it to the trough. The flicker bars may have to work 
closer together in this case. 

[29] In the preferred embodiment, a series of ten flicker bars and associated 
transfer devices have been provided. While this construction has been found to 
be preferable, a greater or lesser number can be used. The particular number 
chosen will depend upon the width of the blanket cylinder (i.e., the size of the 
press). Whether or not an adequate number of flicker bars are being used can 
be visually determined by inspecting the bristles to see if they are substantially 
free of foreign matter residue. The number of flicker bars can be changed by 
replacing transfer surfaces with flicker bars or vice versa. 

[30] In accordance with another characteristic of the present invention, the drive 
device for the endless belt is positioned inside the housing and along with the 
belt significantly contributes to the compactness of the unit. As seen in FIG 6a, 
FIG 6b, FIG 8 and FIG 9, the endless belt 98 is driven by a motor 116 via 
appropriate gear groupings 118 to power the drive wheel 120. To achieve the 
required cleaning action, the belt has to operate reliably without slippage. As 
shown, the endless belt 98 (see FIG 9) has a series of cogs 122 on its surface 
so as to be reliably driven by drive wheel 120. A tension roll 124 is also 
provided, and the tightness of the belt can be appropriately adjusted by changing 
the position of the stop 126 engaging the threaded member 128. 

[31] After the ink and foreign matter have been removed by the cleaning action 
of the cleaning unit, the surface is wiped dry. The wiping action can be achieved 
by keeping an absorbent wiper roll against the blanket surface following 
completion of the cleaning process. As shown in FIG 10 and FIG 11, a wiper roll 
130 attached on both ends to hydraulic cylinders supplied via tubes 132 and 
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132\ The introduction of hydraulic fluid moves the wiper roll from its standby 
position into contact with the blanket surface as shown by dotted lines in FIG 1 1 . 
The stops 134 and 134' are adjusted to limit the range of travel. The wiper roll is 
frictionally driven upon contact with the surface of the blanket cylinder and can 
appropriately comprise a layer of flannel beneath an outer absorbent layer, 
preferably an absorbent cotton material. After completion of the drying process, 
springs 136 and 136' act to remove the roll from the blanket surface to the 
standby position when the hydraulic pressure has been relieved. 

[32] The application amount, application frequency and type of detergent used 
depend upon the type of printing being used and the particular sequence of 
blankets being cleaned. For example, the initial blanket cylinder in a typical 
paper printing job may have considerably more clay and anti-offset powder build- 
up and thus will require more water than subsequent blankets. Also, the ink 
build-up on later blankets may be greater than the earlier blankets. Furthermore, 
while it is generally preferable to employ separate nozzles so water and an 
organic detergent can be sprayed separately, a single nozzle can be used if the 
detergent being used will satisfactorily remove all types of the foreign matter 
from the surface. 

[33] A typical cleaning process includes activation of hydraulic cylinders 60 and 
60* to bring the cleaning unit 22 on the belt 94 into contact with the blanket 
surface using stops 68 (only one is shown). Usually, the detergent is applied first 
so that the bristles will be wet before making contact with the blanket surface. In 
general, when the blanket contains rubber, clay or other water-soluble impurities, 
water should be applied before the brush belt makes contact with the surface of 
the blanket. The amount of water corresponds to the amount of water-soluble 
impurities. 

[34] After the initial application of water, a certain amount of detergent is 
intermittently applied until the blanket is clean. The amount supplied or 
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discharged should be enough to cover the surface of the blanket, yet not so 
much as to cause a significant amount of water and detergents to pour into the 
gap between the cylinders. The proper amount will keep the surface of the 
blanket shiny; its appearance begins to fade as drying occurs. Additional water 
and detergent should be applied to keep the blanket surface from drying. 
Because the surface of the blanket loses its shine when dry, the time period for 
applying water and detergent can be determined visually. To simplify the 
operation, the amount of detergent in subsequent application should be the 
same as the initial application. However, if desired, the amount in subsequent 
applications can be varied so long as a significant amount of detergent is not 
allowed to pour into the gap. 

[35] Once half the cleaning operation has been performed, the hydraulic 
pressure is relieved momentarily, and the action of the springs 62 and 62' moves 
the bristles and belt to the standby position. The drive motor is then reversed 
and detergent and water are again applied to the bristles so that they will be wet 
prior to contact with the blanket surface. If nozzles 74 and 76 are used during 
the first half of the cleaning action, nozzles 84 and 86 are used in the second 
half. Hydraulic cylinders 60 and 60' are then re-activated to move the brush belt 
into position for completing the cleaning action. Applications are continued until 
the surface is clean, which is readily determined by viewing the blanket. Usually, 
4 to 12 applications of detergent in amounts ranging from 1.5 to 5 ounces per 
application over a period of 75 to 105 seconds are ideal. The amount of 
detergent applied, the number of applications, the interval between applications, 
and the total cleaning time depend upon factors such as the size of the press 
and the type of printing job involved. 

[36] Next, the wiper roll is moved to the operating position by the supply of 
hydraulic fluid to the cylinders via tubes 132 and 132 1 , and the blanket is dried. 
The entire cleaning operation can be performed in 2 to 2.5 minutes. 
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[37] Therefore, as described above, the present invention is able to provide a 
device for quickly, effectively and reliably cleaning surfaces such as the blankets 
of an offset printing press. The blankets and cylinders can be accessed easily 
for repairs, and the cleaning operation can be substantially automated due to the 
plurality of flicker bars and transfer surfaces, which allow the bristles to flex and 
remove foreign matter, and allow the transfer surfaces to collect and remove the 
foreign matter. 

Brief Explanation of the Drawings 

FIG 1 is a front view of the cleaning device in a working example of the present 
invention. FIG 2 is a partial vertical cross-section view of the same. FIG 3 and 
FIG 4 are cross-section views along line 3-3 and line 4-4 of FIG 2, respectively. 
FIG 5a and FIG 5b are cross-section views along line 5-5 of FIG 2. FIG 6a and 
FIG 6b are partial enlarged cross-section views of the same. FIG 7 is a cross- 
section view along line 7-7 of FIG 5a. FIG 8 is a cross-section view along line 8- 
8 of FIG 6a. FIG 9 is a cross-section view along line 9-9 of FIG 6b. FIG 10 is a 
partial plane view of the same. FIG 11 is a cross-section view along line 11-11 
of FIG 10. 

22 ... cleaning unit 
26 ... blanket cylinder 
84, 86, 74, 76 ... nozzles 
92 ... bristles 

(56) Cited Documents: Kokoku No. 38-24418 (JP, B) 

Kokoku No. 44-18447 (JP, B) 
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FIG 4 
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FIG 5b 
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FIG 10 
FIG 11 
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